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ENG421 – Digital Signal Processing 
DURATION 
 
Reading Time: 10 minutes 
Writing Time: 120 minutes 
 
INSTRUCTIONS TO CANDIDATES 
 
1 Answer all questions 
2 This exam constitutes 50% of the total marks for this unit 
3 Total number of marks of this exam: 17 
  Question 1 is worth 2 marks 
  Question 2 is worth 4 marks 
  Question 3 is worth 2 marks 
  Question 4 is worth 2 marks 
  Question 5 is worth 3 marks 
  Question 6 is worth 4 marks 
 
EXAM CONDITIONS 
You may begin writing from the commencement of the examination session.  The reading time indicated above is 
provided as a guide only. 
This is a CLOSED BOOK examination 
Any non-programmable calculator is permitted 
No handwritten notes are permitted 
No dictionaries are permitted 
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Question 1 (2 marks) 
 














   
 
Question 1.1 (1 mark) 
 
Determine the impulse response h[n] of this system. 
 
 
Question 1.2 (1 mark) 
 











Determine the output y[n] for  n . 
 
 
Question 2 (4 marks) 
 
















Question 2.1 (1 mark) 
 
Determine the difference equation describing this system, with x[n] as input and y[n] as output. 
 
 
Question 2.2 (1 mark) 
 
Determine the frequency domain response of this system and derive simple formulas (without 







 .  
 
Question 2.3 (1 mark) 
Make a sketch of the magnitude versus ˆ  and phase versus ˆ  for  ˆ . 
 
Question 2.4 (1 mark) 
 










 .  
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Question 3 (2 marks) 
 
The following difference equation defines an IIR filter: 
 
]n[x]1n[y2]n[y   
 
Question 3.1 (1 mark) 
 
Determine all poles and zeros of the transfer function H(z) of this IIR filter. 
 
 
Question 3.2 (1 mark) 
 
The following signal is applied to the input of the IIR filter: 
 
]2n[3]n[]n[x   
 




Question 4 (2 marks) 
 
A 10 point running average filter is applied to the following two input signals in Question 4.1 and 
Question 4.2.  
 
 
Question 4.1 (1 mark) 
 
Determine the response of the filter y[n] to the input signal x[n]: 
 
]2n[2]1n[2]n[x   
 
 
Question 4.2 (1 mark) 
 







  for all n. 
 
 
Question 5 (3 marks) 
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Question 5.1 (1 mark) 
 
Derive the difference equation describing this system, with x[n] as input and y[n] as output.  
 
 
Question 5.2 (1 mark) 
 




Question 5.3 (1 mark) 
 
If the input of the system is of the form  
 
 
  ˆjj eeA]n[x , 
 
for what values of  ˆ  will y[n] = 0? 
 
 
Question 6 (4 marks) 
 
The following difference equation describes a linear time-invariant filter: 
 
]n[x2]1n[x]1n[y2]n[y   
 
Question 6.1 (1 mark) 
 
Determine the system transfer function in the z-domain for this filter. 
 
 
Question 6.2 (1 mark) 
 
Determine all poles and zeros of this filter.  
 
 




ˆj  )e(H  for all ˆ . 
 
 
Question 6.4 (1 mark) 
 








 Semester 1, 2018 FINAL EXAMINATION Page 6 of 6  
ENG421 – Digital Signal Processing 
 
THIS EXAMINATION PAPER AND SUPPLIED MATERIALS ARE NOT PERMITTED TO BE REMOVED FROM ANY EXAMINATION VENUE IN ANY 
CIRCUMSTANCE.  THIS EXAMINATION IS PRINTED DOUBLE-SIDED. 
 
Attached Materials 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
